.
A further object of recent studies has been whether and how the membrane traffic from the cell surface to the Golgi complex is interconnected with a membrane flow in the opposite direction (exocytosis). Atrial natriuretic pcptide (ANP), which has potent natriunetic, diuretic, and vasorelaxant activities, is stored mainly in atrial granules of atrial myocytes (Dc Bold, 1985) .
To study microtubuleassociated translocation of atrial granules (lida et al. , 1988) et al., 1988; van Deurs et al., 1988; Gniffiths and Simons, 1986; Farquhar, 1985) . We ad- Quantitative Analysis.
To estimate the proportion of peroxidase-positive atnial granules to total granules, thin sections ofat least 15 randomly selected cells exposed at 37'C to WGA-HRP for 3, 15, 60, or 240 mm were photographed at x 10,000-20,000.
The photographs
were further enlarged to x 20,000-40,000, and both peroxidase-positive and -negative atnial granutes were counted. Figure 2 ). Therefore, an excess of free WGA inhibited the binding of WGA-HRP to the cell surface.
Results

Specificity
Cells incubated with native HRP (1 mg/mI) for 15 mm at 4C were also examined by electron microscopy. There was no staining by reaction product on the cell surface ( Figure  3 ). . An atrial myocyte exposed to WGA-HRP for 1 mm at 37#{176}C. Reaction product is seen in small vesicles and a vacuole. A coated vesicle also exhibits reaction product (lnst).
Endocytosis
A, atrial granules.
Original magnification x 33 000; inset x 115,000.
Bar -0.5 jam; lnst -0.1 jam. et at. , 1986 ). In addition to these organdies, tubular profiles contaming reaction product became conspicuous. They tended to congregate around labeled endosomes ( Figure  6 ) on to connect to them ( Figure  7) . After 3 mm, atnial granules were still devoid of reaction product ( Figure  5 ), whereas faint staining by reaction product was occasionalty seen in some cisternae or a few tubuto-vesicutar dcments of the Golgi complex (not shown). 8 ). Labeled endosomes with tubular extensions were sometimes seen adjacent to the ltN ( Figure  10 ).
An electron micrograph of a thick section ( Figure  12 ) reveals that After 15 mm ofincubation, reaction product was detected in a small number of atrial granules located in the vicinity ofthe Golgi complex ( Figure  14 ). We found that atnial granules revealed reaction product irrespective of the labeling of the Golgi stacked cistemae ( Figure  14) . After 240 mm, cultured cells contained many labeled atnial granules ( Figure  15 ), which were found throughout the cytoplasm. 14-17 ). The connections were sometimes seen apart from the Golgi stacked cistennae ( Figure  15 ). This is not surprising, considering the fact that the 1t N sometimes extended far away from the Golgi stacks ( Figure   12 ).
Fluid-phase Endocytosis
To determine whether or not Gotgi elements containing internal- Figure 13 shows the perinuclear cytoplasm containing many labeled free tubules and a vacuole (V). Arrow indicates branching of a free tubule. Original magnifications: Figure 12 x 30,000; FIgure 13 x 26,000. Bars -OS jam.
IIDA, SHIBATA
The present study reports the first attempt to determine the endo- In cells incubated at 37#{176}C for 4 hr with native HRP, marked labeling of vacuotar profiles was obtained ( Figure  19 ). However, in contrast to WGA-HRP, considerably fewer vesicular and tubular profiles were labeled with this tracer, and neither the Golgi dcments nor atnial granules were labeled by native HRP (Figure  20 ).
Discussion
Endocytic and Exocytic Pathways Are Linked in the TGN cytic route of the adsorptive tracer WGA-HRP in atnial myocytes.
We showed that a proportion ofthe plasma membrane labeled with WGA-HRP was eventually delivered to atnial granules, a result that is in sharp contrast to the report that endocytosed WGA-HRP on fernitin did not reach any secretory granules in PC-12 cells (Gonatas et at., 1984) . Only in a few cases has it been unequivocally shown that cell surface markers can be delivered to newly formed secretory granules.
Farquhar (1978) and Herzog and Reggio (1980) (Figures 19 and 20) . Lucifer Yellow accumulates in spherical vacuoles of various sizes ( Figure   18 ). Internalized native HAP is found in vacuoles (FIgure 19 ) and in small vesicular or tubular structures (Fig-U 
